Patent Abstracts of Japan 



EUROPEAN PATENT OFFICE 

f 



PUBLICATION NUMBER 
PUBLICATION DATE 

APPLICATION DATE 
APPLICATION NUMBER 



2000124403 
28-04-00 

12-10-98 
10289210 



APPLICANT : NEC CORP; 

INVENTOR : SUZUKI HISAMITSU; 

INT.CL. : H01L 27/04 H01L 21/022 H01L 21/3205 

TITLE : SEMICONDUCTOR DEVICE 




ABSTRACT : PROBLEM TO BE SOLVED: To provide a semiconductor device which can be lessened in 
wiring resistance and improved on Q value while restraining a skin effect. 

SOLUTION: A semiconductor device 100 is equipped with an inductor wiring structure 20 
formed on a semiconductor substrate 101 , where wiring layers 106, 109, and 1 12 which 
are shaped in the form of inductors are electrically connected together along all the overall 
length of the layers through the intermediary of connectors 21 . Wiring sections 103 and 
1 1 1 connected to the outer circuit of the inductor wiring structure 20 are connected to a 
part of the wiring layer 112 which is shaped in the form of a plane inductor and provided 
as an uppermost layer out of the laminated wiring layers 106, 109, and 112 and a part of 
the wiring layer 1 12 which is shaped in the form of a plane inductor and provided as a 
lowermost layer out of the laminated wiring layers. 
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19 {4. mu&fflM ^rffj&R&irr&wti&sms 

0 6 COSKR*^ 2 2 fc ^l»S3f:i*^ 2 2 i 0 TJjtZ 
&&Lt:*Vvhm<?>migMl3 2 0frt>%&&im2 1 



BNSDOCID: <JP 20001 24403A_I_> 



(7 

1 1 

&M3 0 6^)S«*«sffl2 2 k %mm*ftU2 2 ± 9 

[0048] 07*4. 06 (A) JCjftLfc^t-f 

5;M ^^'^ ?c7)¥ffi0?>C - Dg&^SrffiS:^ Lfc0T 
»S. 06 (C) RXS. 07 ±9, ^5M^ 

<r)*mmj vy? 9ww&ii-rhw&&m 3oekm3 

35^3 0 914. 0 6 ( C ) fcTKLfci: 3 tc#B3BW)Tfc 
S»fflOg$Bft3 2 0£»*>. S&30ffii§rCfcSffl2tf> 
y^i? * JB#£3T*-*lBKaW 3 0 9 OT«£ 

*■ Lxm2<7)m&3 o 6 fcsajEUTi^ . 

[0 04 9] m40KI83 1 2(4. JJ^WBBW 

tix. ?i#aitm®3 1 Azm&Lx^zzktfbfr 
h» arc. ±fs*^Bj^^^*sa^*Mtco 

V%T08 (a)~!9 (E) tJflWCWJH- &. «r(C. 20 
08 (A) -09 (E) T'<4. »2<Z)ffi*r*S3Kj|5 
1 WBflW *JB#*:fr$-4I!i*aM! 3 0 6.5. 
U\ ^K^2cr)lE||3 0 6<7)Ttc:?>i>^U-y 
$>3 2 0^3rS&i^S52 1 O»jjt*ffitcov^»»fc 

[0050] ^-r. 08 (a) \z5Ftm.iz, pm.¥-m# 

W&.3 0 l±tCl 000-1 6 0 0nm^l«W 
*iJBI3 0 2 2:^j£L. 10-10 0 0nm^A*>J7^^ 
^3 2 1&IX5 0 0— 1 00Onmc7)HliOE^3O3 

±tcjgj&$fx*:. witfNMos, PMosmnmmm 

[00 5 1]^:, MZtf . BftlL B P SGR*»fc3r 
&S&2<3«8B68UR3 0 4£jft*U * 10ISH3 0 3 
±fcl 0 0—5 0 OnmCOH^^rSia^CMP. :c 

3 fc#J* Us». SB 2 Oil H*£iStlg| 3 0 4 t l4S&«c7)f| 
& S . Mi.ffMWfe^l. m 3 co«H^JK 3 0 7 £ 
»J£U 3B2«0«B»e»llB3 0 4i:Htft&»4>=3:*, IB 

4 <7)mfmmm3 1 o zm&L-th . 40 
[ 0 0 5 2 ] <x^. 08 < b > JMOJIFa 

17£J»£U S&20ffit£Tfc&iei^®W4>r? 

* jgR**r*-*i3MMi 3 o 6 ^^-r h t&><m 3 0 

6 a. 306b. Mf: 3 0 6 c * Ztl^tl&fct h . 
<Jctc. 08 (C) £SrfSH;:. M*.J4*. 7*h^xh 
*>^^r^m2^X^3 18£^j£U ^tfOtf^jttx 
•yfy^CiO^ SSlOlIiRaOSfcOSSRfcfcS 
3t»0» 1 Ob'T 3 1 5 a k . SKTHAM V?'? * 



( 

#S2000-1 244 0 3 
1 2 

2 1 £JBj£^*fc«>tf)?PM&OtT 3 15b . 
[0053] Z.<nmtz. mmzWo i:315afc315 
b<DU2*ib<&k . l»fy/flX h -y^-fc^S 
«*«SrV^)"C3 1 5 b<7)^gii< ^ 1 OISII3 

0 3±^J(52«>JBIBI«UWRO«Wtc«U SI3tf>J§iaf& 

<-*-£fc#"CS*. 09 (D) Sgl 

^)-ex^3 1 7.5.1/ . m2<7)~?X7 3 1 8£B£*L;£ 

1 0 — 3 00nmtfO|glc7)>'N'Ur^^;P3 0 5Sr^ 
f&flL Af*v9+ CVD^O^gtCj;08 0 0-2 0 0 

0 n m OT^ 5 . <H9<9& 2 <7)ffi&T-& £ W. 1 <7>¥®W 
■Y ^^^»K**^*i»aW3 0 6*»jRU SSI 
C0b'T3 15 a. 3 15b. RlX. ^20ffi|g^O^ 
feOi3 0 6a. 3 0 6b. 3 0 6 c i£.£lzM#>&A, 
KhnX'foZ. 

[00 54] mz. 09(E) tc5rt«tc, CMP. ac 
•y >y ^ ^^*Qc7)S«^ffl V ^TSi 2 OJfH^^ 3 

1 OOSBSrWffcL. ^2c0EH3 0 6Sr^|iKL/it 
<50T'?)^. $^43. ±!2<D08 (A) —09 (E) OX 

g£»9)gu m2cr>¥-mm>y??B#*m-&m 
umm30 9*Bfm. ^4^11^3 1 2*»6*&±s 

5l#aiLmfig3 1 4 Sr^L^tW*»*07T^S. 

[0055] ±sd.<^mmizM^xn. #¥ffiw-f 

^^K^*-r-SEaS15«3 0 9. 30 90£tt*ftS2 

2 KSt tT— 30SaK»2 2*qBft$itftffll**L"C V> 
^>^. lORfcitt. HtS5^Kfc:SBaBtt»2 2«. -o 

coffi&*ft& 2 2 tzts Lxmkmm&zixh h<nx~*> 

tfmfe^mth 0 . zix^mm-th-^yjmk lx 

x\^$g2®s<omkmm*mizw<-rzzktzx imm 
m*n<mi)**imx'hh. 
[0056] ±ie«*M^v>T«i. w^mmj 
9 ?m&tthw&&m<mi3fcm®2 2 k«m»2 
1 ktm-cDwnx'mmz&m-$>jjW;tfk ztix^z 

COJSMV^k, ^jg^l (t'TO) 7Wh 
(h-T<0) *^^tffia6 
5itrCk3Wtt<55r&. ZtL*®m-$>tzibtz&.Tlz& 

[0057] mz. ^mmzmhm^wmiz^x . 

S&2<7)H£feM<59t^:fr&£. 01 OZilA'01 1 (A) — 

01 2 (E) zm^xmm-z. ep^». znimtzw 
*«rr&iaRawi(E»tt&ffi«*ft»2 2t^ga5«2 

[0058] 011 (A) —01 2(E) T'(4. 

»2^i»-C*4Jlil<?5¥1iiW-f ^^^»Kt*r* 
£*BiU|3 0 6<0StK4#»2 22S«^a»Ea*ft5»2 
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( A ) fcjjr$-aMc, PM^#S«C 3 OUK1000 
— 1 6 00 nm<7>mi<^lf§J*fiS*J$3 0 2£Jgj£U 1 
0—1 000nmWN'iJ7^^32 1 5 0 0 — 1 
0 0 0 nmtomi OI2IS3 0 3ZBf&i-&. 

[0059] i <»£3 o 3(i^ y ^ymfci-iz 

JBj£3*t£. flUiHTNMOS, PMOSf^lSJfW 
BPSGM^^> : 2r^2£0®S^M3 04$-^t^ 10 

m i oEt& 303 s *i« 2 <?>jiiBKit 

JB£3 0 4<OMJS#*1 0 0— SOOnmCOj&JJftl&SJ:? 
ftiCMP. x*?-^y?*p054^tf>BI«£fflvvt*fl5j& { 

[0060] mz. mn ( b ) i2»i 

IS»SBW3 0 4JitC. tfUfcf. 7*M/^hK« 
SBlOi»3 0 3fc<^SStt^i:*fc*«)SSBKI52 1' 2: 

mm-&M<r)VT ii eh. 1 *>tow 

^J^KSrlTf *E«aU13 l 9<7)TKg^2 1 fcttS 20 
■r45S©ft£JBJS^*fc*>*>l^Tl 16^ML. 1 0 
-3 0 0 nm<^4W?'JT^^3 0 5 a?:Mt, 
CVDt L< liXrtv ?W<7)mi&(iZ£ 0800-200 
OnmOTVl-S. ^yWyf^5^30 6a 

[0061] <Kfc:. 010 ( C ) tc^-r«^. CMP. 

^^305a, ^5015113 0 6 a$r^±(cS^>a^ 
-r^7*W&th. 012 (D) ft^-ftUft:. 8 30 

0 0— 2OOOnm<9gl30DJligj^3O8£j&ftt£. US 

WMM3 0 6 

^y^im^zX^m^L, 10-3 0 0nm^Il«A' 

yr^^;i^3055r^t. x^y*, ^v^tt<(4 

^N' -y ^ i: J* -y *f Ztitm^-2> m^fflMZ X 0 8 0 0 - 2 
OOOnmWl, ^O^2<7)iMS3 0 6Sr^L. ^ 

[00 6 2] ifcft:. 012 (E) l^tftt, CMP. 
x-y^A-y ?^^0&IFr£MVvC!IS3^Jffg£!3 1 40 

fc. _hf5?)01 1 (A) -012 (E) <7)JMZm*)M 

u w,2<mmm >y?9mttt-t&wamm3o 
9zmm.Ltzm. ^4«3 1 2*^^^±^i#ai 

L«@3 1 4£JBj£Lfc* 01 Ofc5rr*fSW^»* 

gtioo^t^. 

[0063] JblB*flE«fc»V^tt» flES±. ^M-o 
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U*. JJLh^RflsW^RBj36»^*>j&»* J: 3 fc:*»9I<7>J31 
to&toM&X'U *7)V4 V?99X\±. 

#tt3S2 24>ttHttmJ: 3S3i!iK4c#«2 2 (c8K3*i 
fc!S«ffi2 1 *mm-*> 305at306a a»&flMS3 
ft** 'J v Mft^SBftti»4WR*»^»jatS*tT^ 

■4 -yy? f*>$kws&x *)±%<-t&zt wx 

[0064] mz. *|«Bfc:«*fl!ioJft*Wt-3V^TJa 

ibjb««, ±mm<o%MEtMW§e>mmtzttLx . * 
<nTmme>%mm&meffiffim&'i^ <%&£oizm 
jRztix^z&zimt-rzitox'&^x. 

£*rr s kirsw saww-* -r >^ »ji »3tfc: 

[006 5] 4i\ 014—01 6SrfflV»-C*^<7)fl& 
0*fW9*«W*. 014 (A) J± x XA*^7iHy 

^^(^iifp-fr^bwwaw j Srf»ft , ^u. 015 

S3 1 4 tm3<7)mx'hhm2<D^m^ 
«^Krt-*i»awi3 09, JK2<oi»'e*4iR 
1 cT^FEw-f yy^ ^^srw-rsie^gps 3 0 6 1 s 

Mffil^^® 3 0 6<OT«*»4>5l# aSii*T»9l# JUL 
TO 3 1 3#M3roTjSS*rCV^. 
[00661114 ( B ) tt, *AfWM«0^^'C-f ^;l-f 

14 (A) <V~fm%kX^Ztifz&ttZiiickL, &l 
014 ( A ) tfOSTSOTffiW-^ *?9 9JB&&lrt 

^•Y>'^^^{4^2cOE^-CfcS ;s FffiW^ -y*99* 

&k*r?z>w&sm3 0 6*c»tt&sa8**»2 2 1 1 

f£ffiS£fcflsgff 2 2 ^«ES*U:S?ig^2 1 Srflt^-TS „ 
[0067] PI«C 01 4 (C) (4. 01 4 (B) ft: 

3 0 6<nmm£m#totzWftf&Kiihtz. wcrm^m 
m y/^ fi&s&n-rhwasim 3 0 6^e - 

BfiS«BS**tfe«><0"r**. 014 (C) Srffl 

[ 0 0 6 8 ] 9**fWWtc»H-i«T«<oaf 1 «0¥ 
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3=j©f$33 2 0bfct;:4:oT*?§j££tU SLkMnAsU? 

tv<i vy? 930 9<om±&Tme>xJU >y? 
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[ 0 0 6 9 ] ft, *ftflsWfc**tt*¥iii»'f 
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TfcSa* 1 ^TMfiM ^?g«€r^-r^ie^S15«3 
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*s»tf5Tte««»52 1 ?&»jatrsa»ffl^)SJsew3 2 

0£J3*>. ^3^1^-CS>i.^2^MW^^^^ 

wtt-thmsmm 3 o 9**^rrtEiM5*»2 2 cot 
tc»i£3*ifc««»2 1 fc Lx<r>^wm®mcr>mmi3 

X'hz&iwffi&rt ?BVttti-&fflmm3 

0 6<0iStt**»2 2kSaiLTV^. 30 
[007 1] 4fc. 3B30K»T'**SKSB2^> 3 FliiW 
-f *#tf£3r*-4EiMMi 3 0 9 e>TC=£ift&h. 

fcS§@f$J 3 2 0 CD-SPJ4. ft 2 1 <0 

jpaww vy? ?mtttir%mm.m 3 0 6 titwfc 

LTlrVflrV*£fc ^401^3 1 2t4 

SSSS20 s FiS«-f >y?9&$t&g-t2>WMUm3 0 
9±®3\ £ tiJ t«S 3 1 4 LT<^& -T i: #±>*» 

[0072] $Ev>T. ±£Lfc*«ffi<?5fl&«^*«fc» 

wmia 1 0 o<vmmim&>m#mtzn^xsm 40 

cOSSfcfrffiS:. Ell 6 (A) —Ell 7 (E) 

mt&, mz, eh 6 (a) -hi 7 <e> Tf4. st 
-rsE^ii3 0 6, mf%WM2<mm3 0 eort 

S)SX'J y h«0^^33 2 0(7)^^TStOV%Ti¥$i 

[00 7 3] t-T. HI 6 (A) (c^-r^. PS¥*£ 
{£8^3 0 UCl 0 0 0—1 6 00nmO3Sl<0JfO 
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UT^^;U3 2 l&tf5 0 0 — 1 00 0nm(7)mi<0ie 
££3 0 3£i^-fS. ££7)SfllOffi&3 0 3f4>'»;: 3 >' 
^-B^JfcSft./'i. {0RJ4NMOS. PMOS^cOfig 

[ 0 0 7 4 ] Mxtt', BMtK. BPS GK*»6fc 
*IS2<0*BBM»R3 0 4S:jat*L. Jfl 1 <9lEiS& 3 0 3 

&±iz mm fflmm 304 or** 1 0 0 - 5 0 0 n 

imzm^xmmtf^-mzK&x oiz&&Liz&. 1^2 

m3<7>mmnmm3o 7*mm.L. m2<7>mimmj&b 
mtmfrt>%z>. &4<ommimm3 io&m&r&. 

[0075] 116 < B ) IZTjk-tmz. m4cr>m 

mtmm 1 o±.tzm&&m-t tt#><rm. \<r>^9 
3 1 itmfcL, ^2<rmmxhh^i<D^-mw >? 

7 9&m:?i~?Z>W8Mm3 0 6 Sr^R"r»fcft«ai3 

0 6 a. 3 0 6b, $.T/. 306c ^-e^-Til^-r 
.S. <5:t. HI 6 (C) fcjj**«fc, 0Sifcf. 
^^5:SS2^)7X^3 1 ^31^ 
iT&^y^yftimtzJ: 0 , mi ^lfiH3 0 3 k<^SNai 

Ji:^ft^l«0h'73 15at, 1 

>f >-^^^K^*-r^»i^gP® 3 0 6<7)Ttci££!g&2 

1 ^^-r^^^Mi.{f§^g5^^-rs^^3 1 

5b?r^L^t^T'S>-S. 

[00 76] ZCOmz^ m®(,zWot3 1 5 at 3 1 5 
bc?>aS$£lfc^.g>i: N Ivfy/mh'yA-C^St 
<036*S:Vv?5-C3 15b <7y%WU< 1 1 

0 3±»»2<OJBBBeJiBKOlR»fcStL« m3^)SS^ 

btfX'^h. mz^ Ell 7 (D) HZJrctWiZ^ miw 
X7 3 17%XS. ^2<^)7^3 18^Ufl 1 
0—3 0 0 nmcOSfll WJ 9)V3 0 5 
^n*-/^. CVDf^fi*fcJ: l )800-2 000nm 
<7)T/U5. «3W>»2«)iSK3 0 6^JKL, lgl«0t' 
T3 1 5a. 3 15b. 3Uf, 9S2^>iSK'Cft&3Sm 
lcOTffi^-f >9"7?m$iZG-?Z>Wi!M&m3 0 6©fi£ 
<Ofcft«3l3 0 6a, 3 06b. 3 0 6 c 

[0077 ] iJ«C. Ell 7 (E) (4. CMP. l»fA 
•y ^^WO&JaW^Wiffl^Tje 2 ^Jf^^H 1 0 4 CO 
flMSrWftU ^2«1 0 6$r^L^t><7)-C?> 
£. $4>iC ±iec0Hl 6 (A) -HI 7 (E)«It 
fcilOiSL. W.2cr?m&M V9'9 fjm&tthmk 

w%3§9b'm±<rmm.3 1 2*>4>^±^isajL« 

' « 3 1 4 * JBR t *. cO-Cib 0 , -ec03£j£$ tut^Nf* 
^gl 0 0J4EI1 8tC*§*LTV^S. 
[0078] 2fsJWW!(C»VYt«U JJELfc*fc. ^2 
c^FffiW-f V^"^ ^JMRS-^rr * lEISgSJl 3 0 9 SrJgfie 
^-§^r. SBlSlt*#»2 2«>*KL<fcWS^ 3 
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■*-*E»«JB 3 0 9 <c«*WS , %mm*te& 2 2 ICR 
(t hith W&mwm 2 1 oflSft , 1 <9¥®#H 
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2 2WRW-WI* ^fi^^P 2 1 <DW&£ K> i>&< 

[0079] Jiie^^J^V^Tti. ®3Lb. sm— ^> 

2 2«c*f l/C-otf>SSHB2 1 »jBriM-&^£^)0I^R 
WLtz&. a»«-«SK»2 His -OiOl2^*f*:^2 2 

•rSiS»«WC*«^^ 5>M *s*9 -f y^ 

^o^itwSti£:£ri£{i. Btilfi L£0 1 1 ftS0 1 2 tz-z> 
[00803 ^, *«W*C»*t& SR^SWfcSSI 1 0 0 

tjH \x a. Mixoft#cfiaj6cra lt t . mm i ov® 
&m yyrfffiKtirr&E&ttn i o 6*vn±3 o 6 

0 3ttV423 0 33WEW»5*t*««)SKS»**»2 2 

tii. ^§KjLii*^±iaL^^2 1 zmm-zm 

[0081] *<0fl!Wli!»##aS2 2 £11. SBPFIBW 

mmW&n93^J&J&Zfi&t>tt'*>&. iMc, 019 
JbSH2 1 *«Bl^*»SfcWti!!fcll!Wftfft 
WfcowcKUH-*. fiP^v m2 l(i. #fKHfc:«a3g 
teflSWJMWfeJ: 9 »4>ft4 1 0 0"Cft o 

ii^^^S^*:#:^2 2(?)±gPRin r gP^^> SStt 

gP2 1 *«ja^&saB**att*to"c*9, 

[0082] 02 laVHl 9(A) —02 0 

(e) *m^x*&ftwnwk}jmt:ffl%t&. w*>. 

019 (A)Ki20 (E) (C*Lfc««ftiafcL 
■MBLfcftflcfclfcJWtSHl 1 (A) HH1 2 (E) <0 

[0083] *LX. 02 0 (E) (OflBtS:*-*-*^ 
ttlSiltfaifcfcSL 019(B). ( C ) fc*Ufc*ifc 
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[0084 3 
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[0086] Kte. *«Bgte»v^Tii, -f y^^^S:^ 

^mmznifzimftgimz^xiz. Tm<oj>y? 
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[H13H1I4, *&BM(Om£&giW.<7)—M;ftm<7)ffif&. 

&5sk^-mwmx'h&. 

[02] H2tt. *%^Hfc:«&W*6SEo-*«s«tc 

mif&m&zmat&mx'hz. 
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[HI 2] 01 2(4. #Sfiffl«i|^S^iI<Offitf>&#W 
[01 3] 01 3 {4. ^O^^SO^ji^cT)- 

[01 4 ] 0 1 4 {4. *WMz&h^w$m<?mt.z®L 
[01 5] 01 5 J4. xmicvtmftgiWwmizfticDM: 

[01 6] 01 6(4. *|^*>^fl5iKK01Efc:<&0£ 

mtotmh wt*s*=»tt *^Krisfc»»t * bhb 

0T&&. 

[01 7] 01 7(4, *«W<^W«iai<055fcifl!lOft 
0TabS. 

[01 8] 01 8(4. *^^^gSO|gfcSiJ<7)- 

[0 1 9 ] 0 1 9 (4. *mico¥m#giWcr>mt / zm%z> 

B0T&S. 

[020] 020(4. *fKB<o*aw«iai<o5etcsi*& 
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(11) m Wi2 0 0 0-1 244 03 

2 0 

[02 1 ] 02 1(4. *«P^¥*f*SSHtf>»c#l** 
*^J^It^^^-rK®0T-?> & . 
[fiF^oSMH] 
2 0-4 >-^?*. 
2 1-&M& 
2 2-lEJS*^ 
2 3. 3 2 0-^g» 
10 24— ttttflbfitf. t*r*-A- 
10 0-^Ml 

101. 3 01-3HR 

102. 302. 104. 304. 1 07. 307. 1 
10. 3 18-MIH&IHI 
1 03. 3 0 3-3l#ffiU£l 
105.. 1 08. 111. 308— rtVTXf)V 

106. 3 0 6---mi<v¥mm yy7?&viZ z 5-$~z> 
wsmm 

10 9. 3 0 9-®2^ffl«-< 
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